E-Teaching as the use of information and communication technology (ICT) in education is of growing importance for educational theory and practice. Many universities and other higher education institutions use ICT to support teaching. However, there are contradicting opinions about the value and outcome of e-teaching. This paper starts with a review of the literature on e-teaching and uses this as a basis for distilling success factors for e-teaching. It then discusses the case study of an e-voting system used for giving student feedback and marking student presentations. The case study is critically discussed in the light of the success factors developed earlier. The conclusion is that e-teaching, in order to be successful, should be embedded in the organisational and individual teaching philosophy.
INTRODUCTION Information and communication technology (ICT)
is increasingly used by universities and other higher education institutions around the world. Most universities and educational policy makers seem to agree that this is a positive development. Consequently, huge amounts of resources are committed to the increase in scope and scale of ICT in higher education. At the same time educators are often not sure how to use these resources and in many cases reject these technologies outright. Furthermore, there are often technical problems with hardware and software, questions of compatibility, network problems, and open questions regarding the sense and purpose of technology in education. These and other problems can jeopardise the success of e-teaching and e-learning.
There are many issues that influence whether eteaching and e-learning are successes or failures but most of them are implicit and seldom discussed coherently. Among these issues we find financial considerations including the opportunity costs of eteaching. Then there are fundamental questions of the role of education in societies and consequently the role of educators in universities. Questions of pedagogy play an important role as do questions of metaphysics which determine the choice of pedagogy. In the everyday experience of e-teaching all of these aspects play important roles but they are rarely made explicit. An exacerbating factor is that e-teaching is often charged with ideology and organisational politics which makes it even harder to objectively reflect on the complex set of issues involved.
This paper will present a case study of one particular example of the use of ICT in university education, namely the use of laptops for the purpose of peer-reviewed grading of student presentations. This application, which allows the students to vote on each other's achievements, will be called "e-voting". The term should not be mixed up with e-vot-ing as it is often used in the context of e-government or e-democracy.
The paper aims to reflect on the relevant theoretical underpinnings of this example in order to explain how and why the application was developed. Finally, it will critique the approach from the students' as well as the teacher's point of view. The paper should thus be understood as an attempt to further the discussion about e-teaching by providing a theoretically sound empirical example. The main aim of the paper is thus to investigate whether the advantages and disadvantages of e-teaching can be realised. The case study can only look at one particular example but it should provide a relevant narrative to inform the reader about some general points concerning the feasibility of e-teaching.
The contribution of the paper is thus that it gives a specific example of the implementation of an eteaching system that was aimed at realising the alleged advantages of the technology. However, it is not only an instantiation of existing theory. The paper should also be read as an example of critical IS research because it aims at emancipating its subjects (Brooke, 2002; Cecez-Kecmanovic et al., 2002) . Theoretical approaches to e-teaching and elearning tend to be highly uncritical (cf. Cukier et al., 2003) and this paper hopes to provide a more balanced viewpoint that will help teachers, students and decision makers get a clearer picture of the bright but also of the dark sides of this use of technology. This will not only help in a functionalist manner to avoid mistakes, but also to retain the moral legitimacy that is essential for education and that may in some cases be jeopardised by the use of technology (Stahl, 2004) 2 .
E-TEACHING -SOME THEORETICAL CONSIDERATIONS This section will review the relevant theoretical considerations on which the example was based. It will start by looking at possible definitions of eteaching, review the advantages and disadvantages and conclude by collecting a number of factors which are conditions for the success of e-teaching.
. 1 The Concept of E-Teaching
Given the wide range of possible applications of ICT in higher education and the diverging use of terms and concepts, it is not easy to give generally acceptable definitions. In this paper we will continue to use the term "e-teaching" to denote the use of ICT for teaching and learning. The situation that will be analysed in more detail later on is that of students using laptop in classrooms and lecture theatres. While this may sound like a new idea, one should note that there are institutions who have policy of requiring every student to have a laptop for almost 20 years (Knutel, 2002) . The following review of the literature is therefore aimed at similar situations. However, the literature discusses other settings as well such as the use of ICT for distance learning, for student collaboration, for self-directed learning etc. "E-learning" will here be defined as the use of ICT in higher education, which aims mainly at independent use of technology by students. However, many of the theoretical aspects of eteaching and e-learning are similar, the paper will use literature on both subjects to discuss the strengths and weaknesses of e-teaching. "Collaborative e-teaching" stands for those applications of e-teaching that aim to facilitate the cooperation of students as opposed to mere transmission of information via ICT. Given that the application of e-teaching in this paper will be clearly explained later on, it may be more interesting to look at the history and development of e-teaching rather than dwell on questions of definition. The use of ICT in higher education is already quite ubiquitous but it is still growing. Most universities have invested heavily in information infrastructure such as computer labs or networks. Most academic teachers can make use of computers for teaching and research. While the usefulness of ICT in teaching depends partly on the academic discipline (it is more obviously useful for computer science than medieval philosophy) ICT is increasingly used as a means of transporting educational contents. ICT can be used to support traditional courses, e.g. by putting leaning material on web pages. Once this step is taken, the natural extension is to make the material available to other students and to switch to distance learning. In fact, the majority of American universities already offer or plan to offer ICT-based distance learning programmes (cf. Tress, 2000; Burke et al., 2002) .
ICT use and e-teaching are thus important developments in higher education. They require an enormous amount of investment and other resources. In order to understand why these efforts are undertaken and to see the strengths and weaknesses of the case study discussed in this paper, it is important to be aware of the advantages and disadvantages. The following discussion will concentrate on the two most important stakeholder groups, on students and universities.
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. 2
Advantages of E-Teaching
The group of individuals for whom e-teaching is most important are students in higher education. They are the ones benefiting from its advantages and they have to be convinced for e-teaching to be a success. A look at the literature shows that there are indeed a number of advantages that e-teaching can produce for students. Empirical research shows that students usually do at least as well, and often better, when using technology-supported learning (Chuang et al., 2002, 28) compared to their performance without technology. That means that there seems to be no major drawback in terms of marks or academic achievement. At the same time, there are some strong reasons why students profit from technology. In many cases technology-mediated environments are able to improve student performance by lifting levels of motivation (Piccoli et al., 2001; Ho & Lang, 2002; Krishnamurthi, 2001) . Whether this is a novelty effect (Leidner & Jarvenpaa, 1995) and will wear off, only further research will tell. One of the most frequently cited reasons why students can profit from ICT support is convenience. Access to material, research results, lecture notes etc. is simple and abundant. The border between classroom and "real world" blurs (Goldman et al., 1999) . Technology can make it easier to participate in classes, to be exposed and react to other views and arguments (Settle & Berthiaume, 2002) . Many authors emphasise the fact that learning is a social process that requires interaction. Technology can be used to increase interaction and cooperation between students, which can lead to better learning outcomes (Leidner & Jarvenpaa, 1995; Alavi et al., 1995; Bruckman, 2002) .
But not only is e-teaching more convenient, it also furthers another goal of education, namely autonomy. Students using ICT for leaning purposes will often be freer to structure their leaning according to their needs and preferences and to develop the independence expected from university graduates. One reason for this increased autonomy is that students have more control over the delivery of material (Piccoli et al., 2001) . Another, possibly even more important aspect is that of the changing roles in education. University teachers who traditionally tend to be central figures in teaching can use technology to deliver the content of the education (or parts thereof), which changes roles and power distributions (Woodard et al., 2002) . There is the famous saying that teachers change from being "sage on the stage to guide on the side" (Fodor, 2000, 358) . A different way of expressing this is that an "instructor's role as expert will shift to facilitator or coach" (Ives & Jarvenpaa, 1996, 35) . This requires that roles be reconceptualised by teachers as well as students (Hiltz & Turoff, 2002) but can lead to more autonomy of students and also to their empowerment (Dawson & Newman, 2002) .
Motivation, autonomy and possibly other factors can thus be combined to provide a better learning experience and increase overall efficiency of the learning process. Part of this can be the fact that technology can transmit learning contents in forms (video, audio) which may be better suited to students' needs than traditional paper-based classroom delivery (Ives & Jarvenpaa, 1996) .
But of course students are not the only stakeholders in higher education. The other big group of stakeholders are universities. The paper will assume that it makes sense to speak of universities as stakeholders despite the obvious fact that they consist of different groups and individuals whose interests are not necessarily identical. However, universities can safely be said to communicate and act in a general meaning of these terms and they will thus be described as stakeholders. The universities' views will often be reflections of university management but they will also be related to other members. The fact that some employees of universities may disagree with official university views is no argument against seeing them as stakeholders.
Universities have generally accepted that e-teaching is going to be a lasting feature of higher education. The most important reason for this seems to be the financial aspect. Universities are increasingly forced to procure their funding outside the state sector and thereby enter into national and international competition. The use of ICT in teaching and learning is generally viewed as a decisive success factor for universities (Yetton, 1997; Hesketh et al., 1996) . E-teaching and e-learning constitute a huge market in their own right (Tress, 2000; Huynh, Umesh & Valacich, 2003) . It has been predicted that education as a business can even outstrip entertainment in some areas (Ives & Jarvenpaa, 1996; Burke et al., 2002) . Given that universities are already well-placed in the market for education, the hope is that they may be able to cash in on the market potential offered by e-teaching.
There are other stakeholders besides students and universities. University teachers are affected, as is the students' environment including their parents. Software and hardware vendors have a stake in the development and so does society as a whole. This paper will not be able to discuss these viewpoints and concentrate on students and universities.
. 3 Disadvantages of E-Teaching
Despite its numerous advantages, e-teaching also has some disadvantages. It is interesting to note that the two sides of the coin do not receive the same amount of attention. The discourse about technology in learning seems to be skewed towards the positive, neglecting the negative aspects (Cukier et al., 2003) .
Disadvantages of e-teaching for students are numerous. The technology can act as a distraction rather than a useful tool (O'Connell et al., 2002) . The advantages of freedom and autonomy require that students take more responsibility for their learning outcome, which means that they are subject to higher demands (Leidner & Jarvenpaa, 1995) . A variable that is relatively hard to measure is quality of instruction. While e-teaching allows new approaches to teaching, it also risks setting priorities on appearance, what Goldman, Cole, and Syer (1999) call the "flash over substance" syndrome. Technology can be "seductive" and make teachers use it without consideration of its educational value (Hall, 2000) . This links with the problem of learning methods and the problem of upholding quality control (Ho & Lang, 2002) . At the same time, the use of technology will mean higher costs of education, which, in most cases, will have to be paid by the students.
The most serious disadvantages of e-teaching seems to be that its theoretical advantages do not materialise (Lytras & Pouloudi, 2001) . It is unclear whether communication between students and teachers or among students improves. The roles in education may remain and the centralist model, where the teacher retains all control, can even be strengthened. Learning material may not be prepared satisfactorily and students can be faced with a host of technical problems. Finally, eteaching requires skills that not everybody attending a university has. Students who are not comfortable with computers who have little self-efficacy (Compeau & Higgins, 1995) in computing find it hard to use the technology to its full potential.
For universities, too, there are numerous potential disadvantages of e-teaching. First, there is the financial burden, which can be higher than for traditional teaching (Huynh et al., 2003) . Providing the technological infrastructure needed for taking advantages of modern e-teaching opportunities is costly. Procuring funding is difficult enough in itself but it entails other problems. Resources will need to be redirected which inevitably leads to the production of winners and losers. This, in turn, can lead to teachers' dissatisfaction, reskilling, power struggles, the question of the role of students in universities (De George, 2003) , and other organisational problems (Roberts, 2002) . It can also open the gate of legal problems when it is not clear who owns e-teaching content and who gets access to it (Lipinski & Rice, 2002) .
Another potential problem is that e-teaching has the potential to change the character of education. Schiller (1999) argues that the influence of computing on curricula has led to a shift towards vocational training. This need not be a bad thing, but it can become negative when it happens because of external constraints. The most obvious of these external constraints is the financial one. It can be argued that economic criteria can be applied to almost every aspect of human life (Becker, 1976 ) but a majority of us seems nevertheless somewhat uneasy when questions of cost-effectiveness become a prime consideration for the provision of education (Paulsen, 2003) .
Then there are pedagogical considerations which require attention. This paper will not be able to give a comprehensive overview of this complex issue. However, it should be obvious that the pedagogical assumptions determine the content and delivery of university education. If one looks at the dichotomy between constructivist and positivist pedagogical theories (Alavi, 1994) , for example, one can find that they lead to possibly incompatible consequences. The constructivist believes that reality is a construct and teaching therefore must be part of the construction of reality (Gergen, 1999) . The learner hence has the task of constructing a useful perception of reality. The positivist believes that reality is given and teaching therefore requires the learner to apprehend the given facts. It is a difficult question whether computers are specifically geared for any one pedagogy. It could be argued that they can play a role in constructivist teaching because of their support of communication. An example could be an online discussion forum which allows students to develop their opinions concerning a specific topic. By discussing the topic online, the pedagogical aim of facilitating the social construction of knowledge can be met. On the other hand, ICT can also be used for positivist approaches where reality is deemed as given. Examples of this might be online training courses where factual knowledge about specific aspects of reality is dispensed without any chance of discussion or review. The typical example of this pedagogical approach is embodied in learning systems that teach student specific skills, for example in MS Office. These systems to do not require or even allow critical reflection or questioning of content. The student follows a positivist pedagogy by accepting reality as presented to him or her. The relationship between computer and pedagogy is more complex than can be discussed here. One can safely say, however, that the use of computers should reflect the pedagogical assumptions in order to be successful.
. 4 Conditions of Success for E-Teaching
We have now spent considerable effort scanning the theoretical background of e-teaching. The purpose of this effort was to distil those factors that are crucial for the success of e-teaching. These criteria will later be used to explain the specifics of the approach chosen in the case study and to evaluate the results. The criteria can be refined from the literature review by collecting the potential advantages of e-teaching and considering ways of avoiding disadvantages. A possible list of success factors could thus look like this:
1. Improve student motivation This can be done by facilitating access, broadening the scope of education, and rendering schedule flexible, improve convenience. It also needs to consider the self-image of students as computer users.
Enable communication
The strength of ICT is that it allows more communication between students and teachers as well as among students. 3. Liberate learning Allow students to take responsibility for their own learning outcomes; emancipate and empower students. This implies a change of roles from the teacher-centred to the student-centred.
Ensure cost-effectiveness
In order for a cost-benefit analysis of e-teaching to be beneficial, financial costs need to justify educational benefits.
Admit weaknesses
One of the main weaknesses of e-teaching at the moment that it is promoted as a panacea, which raises expectations that are hard to satisfy. 6. Ensure fit of pedagogy, epistemology, and technology use The use of e-teaching is no end in itself but needs to further the educational ends. It should not change the character of education that students expect.
This brief list is a transposition of the descriptive review of the literature in a set of norms for users and administrators for e-teaching. It claims neither to be comprehensive nor does it promise success when followed. Its purpose in this paper is to demonstrate the reasons for the design of the application introduced in the case study. It also allows a critical reflection on the literature and the case study itself.
. E-VOTING AS E-TEACHING: THE CASE OF THE DIPLOMA OF BUSINESS STUDIES IN UNIVERSITY COLLEGE D U B L I N
This section will discuss an application of e-teaching in light of the above review of the literature. It will start out with a discussion of the research methodology and then give a description of the specific application of e-teaching which is at the centre of interest here. It will then critically discuss the application from the students' and the teacher's point of view.
. 1 Research Methodology
The empirical research in this paper is best characterised as a case study. Following Yin's (2003) classification the research can be described as a descriptive single-case study. It was felt that the case approach was appropriate because the phenomenon (teaching and learning using ICT) was complex and it was necessary to capture it in its natural environment (Cavaye, 1996) . Furthermore, the data collection used mainly qualitative methods. While case studies can be conducted using quantitative or qualitative methods or combinations of both, most authors agree that qualitative methods are dominant (Darke et al., 1998; Walsham, 1995) . Also, the purpose of the study was not to use statistical tests to universalise findings but rather to study the applicability of the theoretical considerations offered above to a real-life classroom scenario. Several methods of data collection were used. The researcher acted as the lecturer in the case and thus could use participant observation. Furthermore, there were the usual informal interactions with students but also with other stakeholders such as fellow teachers or university administration. In order to capture the students' viewpoint, a brief online questionnaire was used at the end of the course where students were asked to answer some open-ended questions about their experience. These methods of data collection can be qualified as qualitative. An important reason for this is that the researcher does not pretend to be able to give an independent account of a set reality. We are aware that by contemplating, preparing, implementing, interpreting and writing about it, had a huge influence on the case (van der Blonk, 2003) . This influence does not invalidate the research findings, however, as it is generally recognised in the qualitative paradigm that the process of doing research interacts with and determines its own outcome (Myers & Avison, 2002) .
An argument against the use of the case study method in these circumstances might be that the researcher had a considerable amount of control over the research subject, which according to Yin (2003b) is typically not true for case studies. The counterargument is that the researcher had to act within close organisational constraints and had no power over outside influences that affected learning outcome. Also, it can be argued that in case study research the researcher always has a huge influence on the outcome, independent of his or her influence on the research object.
. 2
The Case: E-Voting in the Diploma of Business Studies in University College Dublin
The application in question was used during the delivery of a course called "Business Information Technology" (BIT) to approximately 150 students of the Higher Diploma in Business Studies (DBS) of University College Dublin, Ireland. The programme is a conversion programme where students of a diverse background learn the basics of business studies. About half of the students had a first degree in Arts with many other primary degrees from engineering to medicine also being represented. The DBS programme is well regarded in Ireland. It offers students the possibility to work in industry upon graduation or to continue to study for a Masters level program in Business Studies. The DBS programme is taught in the Michael Smurfit Graduate School of Business, which is on a remote campus from the rest of the university. This campus was used as a pilot project for the use of technology. For the academic year 2001/2002 all students were required to own a laptop. All classrooms were fully wired and in most places, wireless connections were installed as well. The case study was conducted during the second year of laptop policy (2002/2003) , which means that most technical problems with connectivity, server load and similar problems were solved. The BIT course in question consisted of two lectures of two hours each week and an additional hour of tutorials. The purpose of the lectures was to teach the basics of the theory of the business use of IT, or information systems. The tutorials were used to teach standard business software. The starting position was thus that of a group of up to 150 students sitting in a large lecture hall, having laptops and network connection available to them. The resulting challenge was to make use of this technology during a lecture environment. The solution was to have groups of five students prepare presentations on topics of their choice. These could address any topic as long as it was roughly within the area of organisational use of IT. The groups had to suggest topics in the first two weeks of the term, which were approved by the lecturer. The presentations were then given starting on week 5 of a 12 week term. Three presentations were given during the second hour of each lecture. Chosen topic ranged from e-commerce applications in certain industries over IT in charities to questions of privacy, Internet misuse, or biometrics. The technology was to come into this as a means of determining the students' grades. The fundamental thought was that students should determine their colleagues' marks by voting on the grade electronically. In order to give students as much influence on this as possible, a brainstorming session was conducted during the first session, which determined the criteria for grading a presentation. This was done using mindmapping software. The result of the brainstorming is shown in Figure 1 and below. Students were told that these
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Figure 1 Criteria for Student Marking would be the criteria that their colleagues would use to mark their presentation. They should consequentially use these same criteria when preparing the presentation. In addition to the presentation, students were asked to submit a paper on the topic, which was marked by the lecturer. The entire project was worth 20% of the final mark which was evenly split between paper and presentation. This means that the students' voting was to account for 10% of the final mark.
Rationale for the Student Voting Approach
Given the above review of the literature and list of success factors for e-teaching in section 2.4, it should be relatively easy to see the reasons for this choice of use of technology. The voting was supposed to facilitate a peer review, which academics are use to, and which can be argued to support traditional learning as well (Sindre, Moody, Brasethvik & Solvberg, 2003) . The most important point was that it was supposed to boost student motivation by giving them ownership and the ability to partly determine the outcome. Student research and group projects have their own advantage such as teaching communication ability and team work. They also promote research skills. By allowing students to vote on other students' presentations, it was hoped that they would develop an interest in colleagues' work, which is often a problem because the content of such presentations is not subject to examination. Students were expected to take a greater interest and compare their own results with that of others. By giving them the ability to shape the evaluation criteria, it was hoped that students would find that they were treated as adult and responsible human beings. Marking others was also a sign that the university accepted their judgment as valuable.
The application thus allowed students to express their opinion while at the same time it did not require a prolonged online discussion, which would have required additional resources. The fact that the lecturer was not central to the project after it had been accepted, also indicated a change of roles. It was meant to be seen as part of the students' emancipation and a change of their relationship with the university and their learning content. Finally, the whole process was part of a construction of knowledge and therefore fit in with the instructor's constructionist understanding of education.
Technical Implementation
The voting application was only part of the use of IT in teaching in the course. There was also a Virtual Learning Environment (VLE) (Blackboard) available and students had access to online tutorials. Technically it would have been possible to implement the voting in the form of an online survey. Blackboard's survey function allows the teacher to ask the questions that the students answer online without being related to the built-in grading function. However, using the survey function in the VLE but that would have required importing the questions for each presentation into a new survey. This was considered too awkward and time consuming. Furthermore, the survey function in the VLE would have allowed to see the average marks for every single question but it would not have given the arithmetic mean. The lecturer would thus have had to calculate the mean by hand for every presentation. It was therefore decided to develop a voting software specifically for this purpose. The business school had a so-called "Information and Learning Technology Group" (ILTG), which served as support for the technical questions of e-teaching. The experts of the group designed and built the system in collaboration with the lecturer. This application was not linked to the VLE at all. Since it was decided that using the VLE for the purpose of e-voting would have been too time-consuming for the lecturer, the system was designed to be independent and stand-alone. It could be accessed through a given URL from anywhere within or outside the university. The web-based software offered two kinds of access: one for the lecturer and one for students. The lecturer could change the presentation details (group number, presentation title) for each group and modify the marking criteria. Additionally the lecturer got access to the results of the vote and could access comments the students had given (see Figure 2) . The overall results of the votes for each presentation could be viewed online or exported to a spreadsheet file. Students could access the application and choose which presentation to vote on. They usually had the choice between the three presentations given that day. The idea was that students in the auditorium should wait until the presentation was over and then vote on the particular presentation. For each presentation the student had to vote on all of the agreed criteria and give a mark from 1 (worst) to 10 (best) (see Figure 3) . They could also add comments about the presentation.
. Results of the Voting Application
There were 33 groups, most of them consisting of five students each. During each lecture three of these groups presented their research findings. Given that there were two lectures a week, this lasted approximately for the second half of the semester. The results of the vote (in the order in which groups presented) can be seen in Table 1 . Two trends become clear when looking at the table. On the one hand, the number of voters, that means the number of student attending the presentation and giving their votes fell almost continuously. Of the approximately 150 students on the course, only an average of 46 voted for the presentations. Another trend is that the marks given tended to move in a small interval and the spread decreased over time. The marks shown here are the average marks of all voters in all categories, expressed in percentage. In the Irish marking system, a mark of 70% or higher is a First Class Honours, the best mark available. The result shows that only a single group during the first set of presentations ever got marked at less than 70%. The average of 79% would be considered a very good mark, if given by a lecturer.
. 4
Evaluation: Was the Idea Successful?
The purpose of this paper is to introduce one
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F i g u r e 3 Screenshot of Students' view of the Voting Application F i g u r e 2 Screenshot of Teacher's view of the Voting Application particular approach to e-teaching and to evaluate whether it met the expectations. This is a complex question to answer because there is a multitude of individuals involved, who may have very different views. This paper will concentrate on the two stakeholders or groups of stakeholders who were most intimately involved in the technology, namely the students and the teacher.
Students' Evaluation of the Voting Application
The students' view of the voting application was found out through a survey administered through the virtual learning environment Blackboard. The students were asked six questions, two of which were yes/no questions, the rest were open answer statements. Students were asked whether they thought that online voting on their peers' presentations was a good idea. 73% of the 124 students who filled in the survey agreed that it was. They were then asked why they though that the voting procedure was a good idea. The answers reflected most of the theoretical advantages introduced earlier.
Aspects they appreciated were that it allowed for a wider range of opinions and feedback. Peer evaluation was seen as positive per se by some. The use of technology was interpreted as innovative. They believed that it made them "aware of what makes a good presentation" thereby enhancing their presentation skills. It was also felt to enhance class participation. Because they should vote, students needed to pay more attention to the presentations than they otherwise would have. The next question asked them what they liked about the way the online voting was done in the course. The general feeling was that it was easy, clear and understandable.
The following question asked students what they thought could be done better. During the answer to this question students could also indicate what they did not like about the process. There were a few clear and consistent points of criticism. A typical misgiving about the process was that people did not take it sufficiently seriously. Students disliked that their marks depended on how many of their fellow students showed up. Fear was expressed that the whole process would degenerate into a "popularity contest". At the same time they saw that the process was not overly critical and few students bothered to give anybody bad marks. Some students were also disappointed with the roles played in the course, a sentiment most clearly expressed in the statement "students should not mark each other, lecturers are PAID to do this." A related problem was that some students thought it unfair to be marked by students and would have liked to see the marking done as a suggestion for the lecturer who should retain power to give marks.
Students were then asked whether the voting should be repeated the following year and, unsurprisingly, the 73% who thought it was a good idea also thought that it should be repeated. Finally, students were asked to make other suggestions for the improvement of the course which did not produce any new insights with regards to the voting process.
Lecturer's Evaluation of the Voting Application
From the lecturer's point of view the strengths and weaknesses of the application were similar to the ones voiced by the students. Fundamentally, the application worked fine and fulfilled some of the hopes invested in it. Students did participate, it increased the level of interest in the group presentation and gave students more ownership of the Table 1 Results of Student Voting content of the course. At the same time one should admit that part of the effect was novelty and that interest in the application dropped considerably over time. Also, the differentiation in grades decreased so that as a tool for marking the difference between good and not so good presentations the application lost its usefulness. While some students identified with it and used it to their advantage, others did not engage with it at all. As the negative comments suggest, some students saw it as a way for the lecturer to decrease the work load. Most of the previously feared potential problems of the system did not materialise. The system worked fine from a technical point of view and there was no apparent misuse through cheating and multiple voting. The data collected by the system did not allow a determination of who voted for whom but it stands to reason that most students came to support their friends. The good results of the votes also back that supposition.
The most serious problem with the application appears to have been the general link with pedagogy and set up of the course. Having a group of over 150 students in a lecture theatre virtually guarantees the student a large amount of anonymity. It also requires a top-down lecturing approach and precludes any meaningful interaction between students and lecturer. The voting system was designed explicitly to overcome this problem. It overlooked, however, that some of the students enjoyed the situation and did not want it to change. Having to vote meant having to interact, to become active, albeit on a small scale. Some students resented this. Also, it changed the roles of teachers and learners. Some students appreciated this and enjoyed being able to take responsibility, while others were disappointed and saw this an attempt by the lecturer to avoid discharging his responsibilities.
As an overall evaluation from the point of view of the lecturer, one can safely say that the system did what it was supposed to do, that it was relatively successful in achieving its goals but that there was an unanticipated amount of resistance to these goals. The dissenters did not fight the idea openly but seem to have simply disengaged with the course.
. CONCLUSION
This paper set out to identify success factors for eteaching from the literature. The literature review cannot provide us with undeniable truths, but it can give us an insight into which aspects of the topic in question are currently seen to be relevant. The criteria are therefore not set in stone but provide a basis for discussion. While this may seem problematic from a positivist point of view, the same is not true for a non-positivist approach where the aim of research is to produce acceptable narratives, not immutable truths. The present research needs to be seen before this background: The theoretical considerations identified in form of a list of success factors were used to develop an online voting application which was used for the peer evaluation of student presentations. Going back to the original criteria one can say that the system was successful despite some of its drawbacks. The first task the system was to fulfil was to improve student motivation. This task was fulfilled which can be seen from the fact that most of the positive comments on the system revolved around an improvement in feedback and the students' chance to participate and voice their opinion. Two aspects that are supposed to enhance motivation are the ability of e-teaching to enable communication and liberate learning. Again, both were met to some degree. While students did not communicate discursively, the voting gave them a chance to communicate their evaluation of each other's performance. The communication also included the lecturer who became aware of what students thought. The entire process was set up to liberate learning, to give students ownership of their learning experience and to change classical educational roles. This, too, was met. The fourth criterion set out above was cost effectiveness. The current case study does not give any indication of this. The system was developed in house and the development costs were not determined. A further problem is that these costs, in order to be useful, should refer to the cost per student. This is hard to calculate when the system could be used for different courses and for an unknown length of time.
The fifth point contributing to the success of eteaching is openness with regards to its weaknesses. In our case the weaknesses are closely related to the sixth point, the fit of pedagogy, epistemology, and the use of technology. The underlying philosophy was that of constructionist learning with a penchant to critical thinking. The idea of peer evaluation of student performance is easily integrated with this. However, the course was fundamentally set up according to the positivist teaching paradigm, with an organisation as a top-down lecture-oriented mass event. There was thus an intrinsic contradiction in the design of the course, which technology use could at best alleviate. The disappointment that some students expressed with the change of roles and the unexpected obligation to think about other students' work reflects this contradiction. With regards to future or similar applications there are thus many improvements to be made. There are some technical aspects not discussed in this paper. Among them, there is a higher degree of flexibility concerning the criteria students are asked to vote on. A possible improvement would be the linking in of the results with the virtual learning environment. More important, however, is the relationship between the educational goals and the organisation of the course. Given the constructionist approach, a lecture to 150 students is simply not a good idea. Changing this to small group teaching and a more interactive teaching style would be the solution, which, however, would have serious resource implications that are beyond the power of the lecturer to change.
This leads us to the limitations of the research. It is the nature of case studies that they are not generalisable in a scientific sense (Lee & Baskerville, 2003) . The specificities of the institution or the students may limit the value of the results for others. However, it seems quite plausible that this sort of result would be repeatable in comparable situations. Then there is also the question of the wider context. The present case study only looked at one particular course in a particular programme and disregarded the institutional and social context. However, it was indicated that questions of pedagogy and the philosophy underlying teaching are of importance. These questions depend on the purpose of educational institutions which in turn depends on social and political agreements on the educational system. It is important to see that the use of ICT in teaching has the potential to seriously affect such social discourses. Questions of specific instances of technology use in teaching should thus not be seen in isolation but need to be understood as a part of a social discourse. This social discourse revolves around the why and how of education and thereby affects some of the fundamental questions of all societies. It is therefore important not to isolate questions of e-teaching and not to limit them to purely technical problems.
